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Foreword
Spinal Cord Injury: The First 72 hours

Injury, Charles Tator stated, “The early management of a patient with an acute
spinal cord injury is one of the most difficult tasks in trauma cases. During the
first few days after an acute cord injury, every physician, nurse, or paramedical
person coming in contact with a cord injured patient bears a major responsibility”
(Tator, 1982). He added that the “final outcome of a spinal cord injury depends
upon the accuracy, adequacy, and speed of first aid management, diagnosis, and
treatment within the first few hours” (Tator, 1990). Our efforts to prevent spinal
cord injury have borne only modest success, and the condition remains as much
of a threat to life and health as ever. However, our understanding of the physiology
involved is improving, and evidence is slowly accumulating to guide us in our
management decisions. Is the evidence sufficient to support us in our care of the
newly cord injured person?

Sackett et al. (2000) delineate two distinct components of guidelines for clinical
practice: first, the summary of the evidence upon which the guidelines are based,
and second, the detailed instructions or recommendations for applying that evi-
dence to our patients.

Following the protocols developed by the Consortium for Spinal Cord Medi-
cine, our panel has reviewed the evidence pertaining to care of the patient with a
new spinal cord injury, focusing on the first 72 hours of injury. This care is in the
hands of many people, from the prehospital providers first on the scene, to the
spine surgeon providing definitive care, to the physiatrist initiating rehabilitation
(which should begin in the intensive care unit). Along the way, the team will include
emergency physicians, radiologists, respiratory specialists, intensivists, and many
other clinical personnel who spend varying percentages of their workweek with
persons with new spinal cord injuries. This team needs to know the specific
issues—and the related scientific evidence—relevant to this group. We hope that
all those involved in early care will find this guideline a helpful reference.

Throughout, we have adhered to the terminology employed in the Interna-
ttonal Standards for Neurological Classification of Spinal Cord Injury
(Marino, 2002). Thus, tetraplegia (not quadriplegia) is the preferred term for a
spinal cord deficit affecting the upper extremity and paraplegia for that affecting
only the lower part of the body excluding the upper extremities.

The panel members have carefully considered the best evidence available in
making recommendations for clinical care. We believe that these are standards
to aim for, recognizing that resources may limit our reach. Our recommendations
will stand for a while, until our understanding evolves based on new evidence.
This evolution is part of the excitement of medicine and rehabilitation science. It
remains for the reader to take our recommendations into consideration as newer
evidence becomes available. We may also see great changes over the next few
years as translational research suggests the careful deployment of interventions
shown to be of value in the lab, which must be responsibly evaluated in humans
in a controlled setting before being widely used.

I n the Introduction to his 1982 text Early Management of Acute Spinal Cord

Peter C. Wing, MB, MSc, FRCSC
Panel Chair
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Preface

s chair of the Steering Committee of the Consortium for Spinal Cord Medicine,
A it is a distinct pleasure for me to introduce our 10th clinical practice guideline,

Early Acute Management in Adults with Spinal Cord Injury. This guide-
line was developed by an expert panel encompassing the myriad disciplines that
care for a person from the time of injury through the critical first few days. In
fact, it is those first few days after injury that are the most crucial in terms of
survival, neuroprotection, prevention of secondary complications, and psychoso-
cial adjustment to the drastic change in life circumstance. Survival and preserva-
tion of neurological function are dependent on an effective system of care that
includes prehospital management, trauma centers, and spinal cord injury centers.
Neuroprotection efforts begin at the scene of the injury with proper immobiliza-
tion of the spine and cardiorespiratory stabilization, followed by accurate clinical
and radiographic evaluation and spinal stabilization. At this time, there is insuffi-
cient evidence to definitively support neuroprotection using pharmacological
agents and other modalities such as cooling; however, this is an area where future
research is expected to yield rich results in terms of improved neurological out-
comes following an injury to the spinal cord.

During the first few days when life-saving interventions dominate the care of
the spinal cord injured individual, efforts at preventing secondary complications
become vital. Certain complications, such as venous thromboembolism, primarily
occur during the acute period; others, such as pressure ulcers and respiratory
and urological complications, may first appear during the acute period but may
also be long-term complications. Preventive measures administered during the
acute phase may have lifelong benefits. On top of all this, the emotional conse-
quences of a spinal cord injury are immense and affect the injured individual as
well as the family. Addressing the psychosocial needs of all concerned will be a
continuous process, but it is crucial to begin during the first few days after injury.

On behalf of the consortium steering committee, I want to acknowledge Dr.
Peter C. Wing’s expert, passionate, and committed leadership of our distinguished
guideline development panel. Each distinguished panel member brought to the
guideline development process an immense amount of energy and dedication for
the care of people with spinal cord injury (SCI). Special thanks also go to repre-
sentatives of the consortium’s 22 member organizations, who thoughtfully and
critically reviewed the draft in its various forms. Their contributions were essen-
tial to making this document one that will improve both the quality of care and
the quality of life for persons with SCI.

The development of this clinical practice guideline is dependent on the
exceptional administrative support and other services provided by the Paralyzed
Veterans of America. The consortium is profoundly grateful to Paralyzed Veterans’
Executive Committee, led by National President Randy L. Pleva, Sr., and to the
Paralyzed Veterans Research and Education Department. Thomas E. Stripling,
Director of Research and Education, Kim S. Nalle, Manager of Clinical Practice
Guidelines, and Caryn Cohen, Associate Director, Clinical Practice Guidelines, are
instrumental to all aspects of the development of these guidelines, from inception
of the topic through dissemination. We could not do it without them. The Consor-
tium is very appreciative of the Ron Shapiro Charitable Foundation for its financial
support for methodological resources and the printing and distribution of this
clinical practice guideline.

Lawrence C. Vogel, MD
Chaiy; Steeving Committee
Consortium for Spinal Cord Medicine
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Summary of Recommendations

Triage Protocols and Trauma
Systems of Care

Prehospital Triage

1. Develop appropriate guidelines for the evaluation
and transport of patients with potential spinal cord
injuries based on local resources. Identify regional
trauma centers with special resources for the acute
management of spinal cord injuries.

Trauma Centers

2. Transfer the patient with a spinal cord injury as
soon as possible to a Level I trauma center, as
defined by the American College of Surgeons or
by state statute. Given local triage protocols and
guidelines relating to transportation times to trau-
ma centers, consider taking the patient directly to
a Level I center if possible in preference to passing
through a Level II or III center first.

Spinal Cord Injury Centers

3. Consider directing spinal cord-injured patients
expeditiously to a specialized spinal cord injury
center that is equipped to provide comprehensive,
state-of-the-art care. Discuss pretransfer require-
ments with the referral center.

Spinal Stabilization during
Emergency Transport

and Early In-Hospital
Immobilization Following
Spinal Cord Injury

4. Immobilize the spine of all patients with a potential
spinal injury from the scene of the injury to defini-
tive care.

5. Emergency medical service (EMS) providers should
use the following five clinical criteria to determine
the potential risk of cervical spinal injury:

B Altered mental status

B Evidence of intoxication

B Suspected extremity fracture or distracting
injury

B Focal neurological deficit
B Spinal pain or tenderness

EMS providers should use the combination of rigid
cervical collar immobilization with supportive blocks
on a backboard with straps or similar device to
secure the entire spine of all patients with potential
spinal injury.

7. In the emergency department, transfer the patient
with a potential spinal injury as soon as possible off
the backboard onto a firm padded surface while
maintaining spinal alignment.

8. In cases of confirmed spinal or spinal cord injury,
maintain spine immobilization until definitive treat-
ment.

At the extremes of age, or in the presence of a
preexisting spine deformity, provide patient care in
the position of greatest comfort while maintaining
immobilization.

10. Employ an adequate number of personnel during
patient transfers for diagnostic studies and for repo-
sitioning to maintain the alignment of a potentially
unstable spine and avoid shearing of the skin.

11. Logroll the patient with a potentially unstable spine
as a unit when repositioning, turning, or preparing
for transfers.

12. Consider a specialized bed for the patient with an
unstable spine when prolonged immobilization is
anticipated.

13. Initiate measures to prevent skin breakdown if pro-
longed time on a backboard is anticipated.

14. Perform a baseline skin assessment on removal of
the backboard.

‘ABCs’ and Resuscitation

15. Provide airway and ventilatory support in patients
with high tetraplegia early in the clinical course.

16. Prevent and treat hypotension.
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17. Determine initial base deficit or lactate level to
assess severity of shock and need for ongoing fluid
resuscitation.

18. Exclude other injuries before assigning the cause of
hypotension to neurogenic shock.

19. Recognize and treat neurogenic shock.
20. Monitor and treat symptomatic bradycardia.

21. Monitor and regulate temperature.
Neuroprotection

Pharmacologic Neuroprotection in
Patients with Spinal Cord Injury

22. No clinical evidence exists to definitively recommend
the use of any neuroprotective pharmacologic agent,
including steroids, in the treatment of acute spinal
cord injury in order to improve functional recovery.

23. If it has been started, stop administration of methyl-
prednisolone as soon as possible in neurologically
normal patients and in those whose prior neurologic
symptoms have resolved to reduce deleterious side
effects.

Diagnostic Assessments for
Definitive Care and Surgical
Decision Making

Clinical Neurologic Assessment
for Spinal Cord Injury

24. Perform a baseline neurological assessment on any
patient with suspected spinal injury or spinal cord
injury (SCD to document the presence of SCL If neu-
rologic deficits are consistent with SCI, determine
a neurological level and the completeness of injury.
Perform serial examinations as indicated to detect
neurological deterioration or improvement.

Radiographic Evaluation of Patients
Following Spinal Cord Injury

25. Image the entire spine in a patient with an SCI.

26. Perform magnetic resonance imaging (MRI) of the
known or suspected area(s) of spinal cord injury.

Premorbid Spinal Conditions and the
Extremes of Age: The Mobile and the
Stiff Spine

27. In patients with SCI, be aware that bony imaging of
the spinal column may be negative (i.e., “SCIWORA,”
or SCI without radiological abnormality).

28. In a patient with a stiff spine and midline tenderness,
suspect a fracture. Consider MRI, bone scan, and/or
computed tomography (CT) if the plain x-ray is
negative for fracture, especially in the presence of
spondylosis, ankylosing spondylitis (AS), or diffuse
interstitial skeletal hyperostosis (DISH).

Stingers and Transient Paresis

29. Every person who complains of symptoms of a
“stinger” (i.e., pain and/or electrical feelings radiat-
ing down one arm following an impact) should
be evaluated on an individual basis in terms of
circumstances of injury, symptoms, radiographic
findings, and previous history.

Associated Conditions
and Injuries

The Tertiary Trauma Survey

30. Complete a comprehensive tertiary trauma survey in
the patient with potential or confirmed spinal cord

Traumatic Brain Injury

31. In the patient with acute spinal cord injury, partic-
ularly higher cervical injury, assess and document
early and frequently any evidence of traumatic
brain injury (TBI) in the form of loss of conscious-
ness and posttraumatic amnesia. Start the assess-
ment in the prehospital setting, if appropriate, or
the emergency department.

Limb Injuries

32. Perform early stabilization of extraspinal fractures.
Chest and Abdominal Injuries

33. Screen for thoracic and intra-abdominal injury in

all patients with spinal cord injury. Consider placing
a nasogastric tube for abdominal decompression.
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Arterial Injuries

34. In high-energy injuries, consider the possibility of
an aortic injury.

35. Consider screening with CT or MR angiography for
cerebrovascular injury in patients with a cervical
spinal cord injury.

Penetrating Injuries

36. In the presence of penetrating injuries to the neck
or trunk such as stab or gunshot wounds, perform
a careful neurological examination and screen for
spinal injury.

37. Remove the cervical collar while maintaining inline
stabilization to attend to major neck wounds or to
perform life-saving procedures after cervical injury
(large vessel injury or airway obstruction), as
needed.

38. Administer local wound care to stab and gunshot
wounds to the spine. Provide proper antibiotic
coverage; bullet fragments usually do not need
removal.

Surgical Procedures

39. Perform a closed or open reduction as soon as
permissible on patients with bilateral cervical facet
dislocation in the setting of an incomplete spinal
cord injury. If traction reduction is not preferred or
possible, then open reduction should be performed.

40. Consider early surgical spinal canal decompression
in the setting of a deteriorating spinal cord injury
as a practice option that may improve neurologic
recovery, although there is no compelling evidence
that it will. Consider early spinal stabilization where
indicated.

Anesthetic Concerns in
Acute Spinal Cord Injury

41. Secure the airway, support respiratory status, and
consider postoperative ventilatory support.

42. Maintain mean arterial pressure (MAP) and perfu-
sion with a balance of infusion and inotropes.

43. Anticipate bradycardia and hypotension during
intubation of the tetraplegic patient.

44. Avoid the use of succinylcholine after the first
48 hours post—cord injury.

45. Monitor temperature, warm intravenous (IV) fluids,
and use a patient-warming device as needed.

46. Consider the use of intraoperative spinal cord moni-
toring in the patient with sparing of spinal cord
function.

Pain and Anxiety: Analgesia
and Sedation

47. Minimize the pain of allodynia. Minimize evoked
pain through thoughtful patient handling.

48. Assess the patient’s pain, preferably using a self-
reported numeric rating scale.

B Minimize reliance on report by family
members, who may underestimate pain.

B If using a pain rating scale based in part on
the physiologic manifestations of stress
associated with pain, recognize that some
people with SCI and higher lesions may be
unable to show changes in heart rate and
blood pressure assessed by the pain score.

B Provide adequate analgesia unless specific
contraindications exist.

B Consider short-acting sedation to allow
periodic neurologic assessment.

49. Employ contemporary medical guidelines to manage
pain and distress in ventilated patients with SCI.

50. Consider the use of breath-controlled analgesia in
the tetraplegic patient.

Secondary Prevention

Patient Handling and Skin Protection

51. Assess areas at risk for skin breakdown frequently.

52. Place the patient on a pressure-reduction mattress
or a mattress overlay, depending on the patient’s
condition. Use a pressure-reducing cushion when
the patient is mobilized out of bed to a sitting posi-
tion.

53. Provide meticulous skin care:
B Reposition to provide pressure relief or turn

at least every 2 hours while maintaining
spinal precautions.
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B Keep the area under the patient clean and
dry and avoid temperature elevation.

B Assess nutritional status on admission and
regularly thereafter.

B Inspect the skin under pressure garments
and splints.

54. Educate the patient and family on the importance
of vigilance and early intervention in maintaining
skin integrity.

Prevention and Treatment of Venous
Thromboembolism

55. Apply mechanical compression devices early after
injury.

56. Begin low molecular weight heparin or unfraction-
ated heparin plus intermittent pneumatic compres-
sion, in all patients once primary hemostasis is
evident. Intracranial bleeding, perispinal hematoma,
or hemothorax are potential contraindications to
the administration of anticoagulants, but antico-
agulants may be appropriate once bleeding has
stabilized.

57. Consider placing a vena cava filter only in those
patients with active bleeding anticipated to persist
for more than 72 hours and begin anticoagulants
as soon as feasible.

Respiratory Management

58. Monitor patients closely for respiratory failure in
the first days following spinal cord injury.

B Obtain baseline respiratory parameters (vital
capacity, FEV1) and arterial blood gases
when patients are first evaluated and at
intervals until stable.

B Consider mechanical ventilation for patients
with tetraplegia.

B Admit patients with complete tetraplegia and
injury level at C5 or rostral to an intensive
care unit.

59. Perform a tracheotomy early in the hospitalization
of patients who are likely to remain ventilator
dependent or to wean slowly from mechanical ven-
tilation over an extended period of time, unless the
treating center has special expertise in the use of
noninvasive ventilation.

60. Treat retained secretions due to expiratory muscle
weakness with manually assisted coughing (“quad
coughing”), pulmonary hygiene, mechanical insuf-
flation-exsufflation, or similar expiratory aids in
addition to suctioning,.

61. Initiate a comprehensive protocol to prevent venti-
lator-associated pneumonia in patients with acute
SCI who require mechanical ventilation for respira-
tory failure.

Genitourinary Tract

62. Place an indwelling urinary catheter as part of the
initial patient assessment unless contraindicated. If
contraindicated, use emergent suprapubic drainage
instead.

63. Leave indwelling urinary catheters in place at least
until the patient is hemodynamically stable and
strict attention to fluid status is no longer needed.

64. Priapism is usually self-limited in acute SCI and
does not require treatment. There is no evidence
to support avoidance of a urethral catheter in the
presence of priapism secondary to acute SCI.

Gastrointestinal Tract

65. Initiate stress ulcer prophylaxis.

66. Evaluate swallowing function prior to oral feeding
in any acute SCI patient with cervical spinal cord
injury, halo fixation, cervical spine surgery, pro-
longed intubation, tracheotomy, or concomitant
TBIL

Bowel Care

67. Initiate a bowel program as recommended in the
clinical practice guideline Neurogenic Bowel
Management in Adults with Spinal Cord Injury.

Nutrition

68. Provide appropriate nutrition when resuscitation
has been completed and there is no evidence of
ongoing shock or hypoperfusion.

B Use enteral nutrition rather than parenteral
nutrition.

B Feed a standard, polymeric enteral formula
initiated within 24 to 48 hours after admission,
using the semirecumbent position when
possible to prevent aspiration.
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B Determine the caloric requirements for
nutritional support in acute SCI using a
30-minute energy expenditure measurement
by indirect calorimetry (metabolic cart).

Glycemic Control

69.

Maintain normoglycemia in critically ill mechani-
cally ventilated patients.

Prognosis for Neurological
Recovery

70.

71.

Within the first 72 hours, use the clinical neurolog-
ical assessment as described by the International
Standards for Neurological Classification of SCI to
determine the preliminary prognosis